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En r are In ho UnIted BtttU greater river
MID ibs Ul litprt stream of vaster voluro
fiti thi mlKhty MlMonrl Thy rue In lb
metmtiln tanges ud then Iro ted QUI by-

til Ireml Horn the varlutlaK bill but by
Jtstrlboiion from other wellknown riven
trhM eourncs Ito marked on all tb map
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pvlzaMe tl ev nro luealsh but steady lo eu rI-

UM In tlilr path no man has yet aocnrate
I mirkl Tlnv tire Indeed Invisible Onlf
1 lllorlnll dIm nr the wOIl OrlDIr machine
JIM located them nod tlia careful luvostlgo
IIiin nI export Mutineers has y < lded an po

prImte Iditof their wlgbty volume Thy
wilrrllil tho iliert plans of the tv Wt
Manned lu tbor underground channel br-
tq IinpenIouReoeringoI earth v
J8 than onuktk of the precipitation of11-

II p VlMltilppl valley finds iti war to the Gull
Ih elh the channel of the Father pi Water
luo IIBourl gives at Iti outlet hilt IS per
tint o the precipitation which tells within its
Irnloiue basin The Ohio on the other hand
drlror to the Mississippi 34 per clot ot th-
entr which alls within 1U Taller and that to
the nvi rurc of most rivers At one point IIn-

h cnmielpf the UlsnoarL where the water
fliftorer porous sandstone twothirds of tb-

ver in volume absolutely disappear In
filer wtird the river Ila three times Ilarger
iboto the point where the thirsty rooks lorn-
h Ud ot tie stream than it IsI below It OB
tots lidos 01 the Rocky Mountain and the
Nrra hundreds of streams many of them
IU ie rivers are lost In the plains at the foot
bl1IMA IPW 10010 mile berond Thes
rttosms 01 eqormoui aggregate volnm do
ant drr DP Tltsy disappear In the sandy
tftasn earth and flow on and en In undlmln
Ibid strength to an unknown outlet to the
ML The Humboldt the lamsst river In
tiala IIs one of manr streams which flows

iltimntelr above and below the surface In Its
couraa through the desert

MIMNQ FOR WATER

TU p oblem In many parts of tho arid region
Ctu Ve t IBI how to recover and make avalla
WII th burleJ traure4 of water without

hlh tui land would be uninhabitable Ills

1111141 rn nuestlon to what extent tillnll4n well system will solve this problemWOSrIul things have beD aoooIUPUhe4 b7Tii5h these welts in hundreds of PlaceSlata mot triklolr mane of IrrlaUQIItIch th0
btstsen

traveller sea UJ great plaIns
Wrousht by the treeing ublert4Iq atffS

tb one other mJ0 IIr which the
1111114t

may li brought to lal
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Ppriranco of large spnItg litIlsicli unl OuIiilevr VtipQIOalII Irn IQml 111011I in errthe dItch still IUllhor wo-
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of the M POffo end nil the reservoir tlmn
formed as eompetlr as peseible The
quantltr of water and the iteadlnpia Its
percolation seem to ra et the most sanguine
bOP of thou Who bar Interested tbamwlTes-

rn
hi this expeflo

Hutonr or ABTMUX IKt
In Ttrr law localities U the undentrppid

supply so near th surface end rarely dots 1jhe
topography of thl country permit ot such
lapping of the stream Artesian wells an tb-
OBly Reneral retort now available and thous-
ands

¬

of them hare been bored during the lestmon or twentr era The modern methods
of borlBft for artetlao water did not come Into
existence until thi beelnnlnc of the present
century Tb French Booltr for the Encpnr-
noeraentof Anrleulturein IBIS the first
woyor In that direction and Mnet then tb
improvement pas been mot rapid The Chi
neee still pursue the anolent method ofperous
slop In the boring of artesian wells and thor
hare followed It for more than 8000 year TI
utilization of underground water U leading
fact lu toe hlttorf of Oriental regions and Its
Importance can be realised by an thus
tratlou trout one country alone The
plateau or high tableland region
which forms the greeter portion of be penln
ula of Arabia without single perennial
stream or body of surface water A population
1DOOOOO resides therein largo quantities of
Wheat durra batter millet beeps and tropi-
cal

¬

fruits are grown on this blah apparently
dry sterile plateau Ninety per cent ot the
water supply which produces the present fer-
tility

¬

is drawn from below the surface br
mean of old bored wells end dep wells or
tanks that are dug Into the surface of the soil

MILLION Of AOatS ItCCLAWKP IN INDIA
In British India the system of irrigation

wells Is curled on most extensively Sir Jam1
Btraobey In his work liD the Finances of
India some years dna placed the area of
cultivated land at 900000000 acres of which
58000000 cares wore cultivated by Irrigation
Of this total bout 1X000000 acres were sorted
by water drawn from wells end generally by
manpower It bohlll toned that the use of the
mot or bullock well too oostlr for that conn
try of cheap human labor Tfc general verdict
among engineer and practical administrative
Officers la that the lend pleated by well water

more economically served than that Irrigated
by water from canals Canal water Is however
plot fertilizing having been exposed to the
sun The waste of water In canal use has been
found to be so great In many portion of India
that the engineers hove begun the work
01 lowerlnc the canals so as to compel the lift
aud distribution of water by mechanical
meant This results In greater economy in lu
useTu

WOSBKBFVL VnCfcl OF TUB BAQABA

In the last Government report on sub-
ject

¬

the reclamation of the desert area of
Algeria Ii cited as the roost romarkable ex-
Ample of the marvels wrought by artesian

7-
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i
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ABTEOIAH WELL AT BATTtS MOUNTAIN

water One half trio area of 329000 square
mile belongs the Bahsra desert Th
population In 1HB7 was 35780011 Cultivation
by the means of flowing well waters has been
fostered sedulously by the French Colonial
Government for both political and economic
reasons Such wells means of reclama-
tion

¬

began be bored in 1857
the French engineer iltjus having demon
Btrated In 1B6U lust tho desert wes endowed
with Inrgo supplies of underground water
The total number of wells that hey
been bored since that date In the depart
menta of Algiers Pratt and Constantine is
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stated These well rug from 76 to
400 allJJS5 and tho low pressur oom
mon orlh Dil thorn fortes the water
over fRo slot bored call Ollll to a distance ot
about two feet above the ground The waters
are then collected In small ditches wblen eon
ver them to the vineyard Get trees end
fields of clnrrK millet wheat etc whoa con r-

prl > Iib eblt products In alt about
100000J acres have been reclaimed in tllJa
way The Government bore art least one
tenth of the whole number WithinI thirt
year the owe reclaimedI by wells nave Ip
oreased in value fivefold

flU OrJCAT AMERICAN PIBBRT PUAPPEABINO

Tb felon In our own country which muid-
ecood largely uppn th underground supply
tot Ration IIs slmpst entirely Wilt of the
JOOlh mOl dloJ Half a eenturr ago Qcn
Fremont found the border p tne Great Ameri-
can

¬

lleert nearly lOUO mileI east ol its pres
ent locatlpn and rnundrel pities to tbo
north Chief DJIJr Nettleton el the Irri-

ation
¬

Bureau at waablngtob say that his-
torY and observation UacU hInt the naceBsliyI
br irrigation II growing Teas and that the llnj
separallng the humid from tii semiarid
regions I moving westward This movement
Is nowever growing slower nnd slower with
eactt dear coveted and the pout will tomwhit bo reached where It will top Ilirwill M the butti ground betWeen tile MOrag
out Immlgraut and ills rement yttne
eountrr Iis out without e hope and a fair ex

pesiatfon ot leeomluit eventually a region
where agricultural and pastoral pursuits PIOP
erlr eo uqa can be carried on at a prom c

Tb region within which Irrigation Is aC-
Eissry

for successful agricultural development
to the bfllceroftbo Irrbzatloa

I very brAd ares It includes nearly
pnehalf of the of Ianaand Nlbrukapotb 1tlll nf Dakota the whole of
ollliorio Wontsna end Nevada with nine

4wa IIItaCftltlithirJ of Txa4 anl-
owijililrrtabout orrjlal Uj the Vain-

ilonileaf Utfk w W>

wrOl1wll jcud A Int f
tIe mupnlltJi4 1joATwihijigDfi IbVmbracoi

1

j Shout Aiuthlnt of pur whole territorial ur
fate nclu TOP AlMifa muihof tee
latter neMtl1 Territory maylowl I or par
ialjy p14 or rtoitf rt In charaiter cannot yet be-

TbetastnndfruIlm5tetI wt lines of this dty
I nera In the widest section over

IMIO Ii aqtSOd Jht Its Jrietaet isflatfl
southern Ils ate aboutapart II the wh were

o9mpsetJr snnged it would mike a block
spOilt 3tlQOSflhI1 squire
A 7KMABCAnLB CBAXOt

OLIMAT-

BFrpls

TAItHO ILACS-
WMTBBX J

Paojuel Aughev anti 0 I Wllbnr of
the UnlvrUr 01 Nebraska alter n long Iliventigatlon oi the subject declare that chemically
the soIl of the groat plain 1Ii equal to any on
the Amr 00 continent and that It needs nly
watertoln ocfmpieteproduotlven They
also dptar that the present rate of Incrensein
rainfall will In a comparatively short time fit
the region for agriculture without the aid of
Irrigation They cIte various authorities andtatlstlo to lustIlyI them in this conclusion
Which sot the striating
lpclmal of thltbOt ImIOrtbeu

Ohservatlon experiment and the highest

Hltnlnlbrli demonstrate that cllmntes
moister and that

rainfall is inoreaitng tea1lly This Incren
Butt extend steadily until the plulns eat of
DGJrID t Laramle received suftlclnit rain ¬

farm product For those rea
Sons w0 ar compelled to say that any evidence
of present dryntss wher dryness exlMsI Iis
evidence only for the present and hould not
b used to or these cross with the undmod reproach or em s of deiert lands

TUB VAUIX JTUB ABVKSIAX WXLL SYSTEM

AnrBttrttle differ as to the aggregate valtjo-
Pf the atttlCn 111 syitem Ion geflirsi Irriga ¬
tion Th In1 tIunsiu as Washington

at tt thJbtij-
k L-

II

I

tx nmirARD IN AMURDA couirrr Ct
pf which BlchardJ Hlnton IIs the head de ¬

lnv< stlcatlnnB almost exclusively tovtlite of the subject and Its report In-

dicate
¬

the bfllff that the whole solution of the
problem IB to bfound In this line Op the
other hand MsJorPowell the head of the United
tttntrs Oeoloclcal Burrey who ha Hltewlfo
made very extensive surveys Inquiries
came to these conclusions

Artesian recervolra can never furnish
waters for agriculture on a scale o sufllotent
magnitude to be considered as an Important
source of supply I hi amount of waters
which porous rocks will slpJIe always
Insignificant compared verI
un for irrigating any great tract ot land
More than halt the agriculture ot the world Is
depending on Irrigation Of tula a I ery Jnstc-
rjlfieunt
Tb re ate

amount
wells hero and tion lu

artesian
Kuroie IIs

Africa and America and ol the great
but altogether they furnish 1 very

amount water for llolJlturo It nilmal welts used for Irrigation In the
world were assembled In Dakota thor woull
not Irrigate a county of land But there aro
other serious reasons why the attention of the
people the great plain should not bo di-

rected
¬

too confidently to this renounce It Is
the experience with artesian w11 every-
where

¬

throughout the that I
±1

t

IN SALT ARIZONA SnOWING AEP L4XDS

too many are bored In any basin all
are deatroi4 thereby In tho northern
Illinois district it was hoped that tho
grout city of Chicago eould bo supplied with
water for domestlo purposes by artetian wells
but experimentation proved Ithat while a few
good wells could bo secured a great number-
was that the supply of wztter
woulr be absolutely tnodauuate for the wants

olty and so the authorities had to rq
sort to the lake for their supply Now to Irri-
gate

¬

the site of the oily of ChTeago would take
more water than to supply It for domestIc
purposes so that the artesian wells of that
district would be entirely Inadequate to irri ¬

gate an area as lareo as tbe city or prhapionefilth or even onetenth of the area
Home years BOO it was pointed out that the

cItY of and the reeton round about was
tbe site artesian haaln The first well
lite proved to be very valuable and the desire
to scours water for domeele purposes there
from led to their multiplication More than
three hundred have now bon bored and grad-
ually

¬

with the progress boring the col-

lapse
¬

of the wells aresulted and now all the

4

5

yll3isvetobipuinpedl I thernIlI little or no
flowing them These nstnnres
might muYtolled all over the world and theb entirely tontine that U
would be unwise to cncotirnue the people of
any district of country to depend upon artesian
waters for Irrigation on any urge for
farming Welds tor domotio purposes for
irrigating gardens and forfUPiilyiDg tock
raacbes tuar thus V obtain many re
plon and the supply of watlrtbBt can thus be
furnished Iis of value as-

ourcJora agriculture for tbo cultivation of
tracts of country It will always

Belnadeouate ondTtlsunwi to encourage-
any people to ongazo In on a largo
aclelt and depend on Irrigation from arteblua
wells

won the dtstntot of which I am
ing extending from the British to MWBPlak
line fn a teo4 bp across lbs
aides the bCS4rSdUI fliefidlan th e people
will u1i1211tV bcompelled tJepend upon
saotbt cource supply mi iO Imhor
tint that Ini tbeiewjlb the artesian
puppfr siii toflgqllKaneai and seems
hardly be-

th
Ito the mention I refer to-

tormUSA of the water Onethird of the-
ngrloullura carried on through-
out toe world U PK tbe storoji oil
UBO ot Wm w opI1iePeo of
nHnkinirnblrPt eat Is< C9I431 tnUMOfI I

tliaT b neglected Tme rgw o-

Trlfctt jWjiaM3PMlaly iitlub

humid tflulon 11 dllTora from what I have
tilled tle urlil region in tIlt it lenlralitills iv KiettiT infntalf I tlbut <1evenly over the muhtry I not I

terruutod by ureat mountains wblr ttheprudpltatlon I concentrated isto 2 Inches of rainfall m the average year
sometimes mule sometimes Iise There BIOmany years alien Qlroulturl Is prosperous
without irrlRationt otbr when it
Idle without an isflhiloiil waUrUradually with th progre of agrloultural t

development tIIs possible to cover toe country
basins or tanks M they

usually termed in which water may to heldIre
be used in seasons of dr Ulrb iiy this means
the farmers may be tide over the dryyears and arming may be made prosperous
and highly remunerative thereby from year toyear U tain this direct that tbe attention
of the people of that region should be

Melon 1owell may be right or pertly urlhisl conorulon bu reoent experience In some
portions of the eslnllcate that be IIU niuoh-
underuMlmatod the Importance and value ol
the imitable water BUppIr br means ol ar¬

tesian
will

Q la

TUB rniNciFLB or ADTBSIAN WELLS

The Principle of artesian well supply Is sim-
ple

¬

It IIs Ibo seine as that npder which water
iin supplied In Kervice pipes In cities Water
when confined tends to rise to tlelov1 of its
source The subterranean con-
fined

¬

btWIIWO IrnporvlpuMtrsta Thus in
the sang b IIsconlinedarlao I

tv

7
A

of

lu

tb

between the waterproof strfit aaaa-
If tho source of supply isnfb1 rbl hr itt
pressure at she pojnt pier at tiy t e wills-

A B will be sumela t r e the-
uigularwater to tile aurfaci H 1

stratum ol artesian se Bl 7 10 at
WtLL lL4 wilt WtSIJIACE

W YTUE prrrn or WELLS TAMES
varying depth In which ease wills which are
near together may have to be BUhk some of
them t twice or three times the depth of

4c-

rnJ
N

CANAL WVEB VALLBT IMPBOVED UHrarOVXD

impossible

Delvr

agriculture

jMD81

aipmabjo

others before water Is reached Artesian
wmorlai almost Invariably soft and In often
oliarceq wIth mineral sails In most places
In the Wxst such watxr Is available for nil uses
1rof T Hterry Hunt Is authority for the state-
ment

¬

trmt ono square mile of sandstone 100
feet thick of which the artesian stratum
often uonsists will contain water enough to
Slow one oiibln foot per minute for thirteen
oars The larger portIon of tha upper Mis

between Fort liuford spit Omaha
Iis belIeved to be underlaid with Fandstnne ot
this porous and water conserving character
It Is ald to be dOlbUullll geological slbstance la to the
water The loweit percentage given of water
held In rocks by complete saturation II found
In the granites ant la stated at to12
Basalt Is rated 33 sllurlan slatt 19
coal shale at 285 o tnat i9Sand chalk at 8410

1I10UTTOBBIN1 MOM T1I8 DAKOTA WBLLI

The Djikta furnish the greatest end moit-
Inexhaustilte wellf In the country Inot Ip Iho artejlll vast artesian basin 1
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by the dralnoeo of the Rocky Nounofm8 the northwest 1 tie IDvetaatlooothe Irrigation Bureau show
flow peuotrntos below the superincumbent
stratum tiiho body ofl friable rock known 1the whIch npuvar to
derllo Ibo who e region It in cvidunt that the
drill has ncmhorn mule tiiim penetrated a few
Inclio of thm water baariiiK and conservIng
stratum Tlio altitude the general tread of
the land und the formation anti characterI of
tho great bydrologfenl or river area which
Iterluct it give weight to the deductions

made as to the extent and perma-
nency

¬

of this remarkable artesian bum
Tliore are round within IIt about ISO high
pressure arieian Wells Including with those
in tb Dakotaw the Jew fore in the Yellow
atone valley oi onl D thor ire alo
found In tiouth Dakota several flow-
ing

¬

well whoe supplyI Is evidently from
sources not identified with the greater artesian
basIn In irib4t jakota In Ibo bdrOlogical basin of the tied Blver
geologists to be the teat of an ancient lake
there can found over a a thousand email 1

flowing b whote waters pie used largely
WILIr lad homestead purposes in war¬

den and other mll IrrlKHtlon No dlminn
lion of pressure nnywhom reforled Tu-

iboirsource jif supply is lrOiu IbO upr r beds
QtMhcLli1 drift

There I Son to believeI tha artnkjnjrof-
l5 myproTO kjkt-

p

4

and probability suplOlrnl larJelrtullntiles wrstwanl of Mis
fourl ilver and In a degre Ibat will prove to
Ibe OT qrst oinomroImoortnc Thepeopl
who hoe settled In the Daljta belonged
prlginjillr to Htates wherein tb Tpraotlce ofirrigation Is unknown ActiVe tfment he
wan In Ibase two new oomeaonwealth dusting

T7ifbwSr8 pleset eonldrhlewlband thrmby the
warS nrtatlr eneourtged 10lnl Iormnlle
irosperon 4 Iw however hay
proven ooneinslypir

Ithat ar 11llt 0110
CIt as to rainfall IIs really
01 It would bfoilIr to dtfit freS silosnort volts M that In which
obsflnrailonihava been Ukonanytb0itca1
dictum but It Is evident Upt simpivlrebt ell
matte observation In the Dakotas ut flows
those ten throughout Great Plain re-
gion

¬

and extending OTI U niHol llonger Mrlocfthattneriiasomslhjpg like aperiodlrlty
of abundance sits droUghts MVFnM hr as-
cap now be deduiel mont ocl s-

of frnm evon nineyisrs In uqratlqn
flume ot ItIleI Dakota wells yield nor

molts 1uI19 of water A welt at Woos
poeltet feet deep andtt mba bore
discharges wntor under tremendous pressure
It n ova a 4ineli stream 61 feit Into the air
end thevolumeof tady now nearly I

IX

01Q guhions dliy Jste luoply seem
ZtauetJb for bOnlogpT addItIonal wells ts-

ol dJmlnlIbodlt leplb-

lfOtIIPI op WKJ cOMtnPO-
Tb liteet jeporfs Of the Irrigatlen Bureaupsrts of the Vt are 0111101fmllrlnrlIula from the

Colorado there are four dla
ienver

Dee ltlllaJ Min rprtedthoroughly
That of

dov loped Water ii fouud at from 85 to rpOO
feet dlp The flows ire from 100 to 8U al
Ions minute In rpon wehiand It usedmostly for domeotlo purposes A decided sue
eess has reently beEt malb Mrvlng marketgardens from eight acres eaeh

are 8W ta thig bajn ofJll abut350 still flowing Thp
now Is due to want ot control by the IUDfhllor other audort la the matter of
also of regulation
necestily has IImposed in Bait Bernardino CeL
by which advantAge is taken of the periodicity-
of the The Qreeley basin Iis one of
deep we nUPP1I 1 I average depth Iis from itotl-
to 1300 feet Abe water Is used exclusively for
domestic purpose There ire twelve such
Wells at Omeler The Pueblo haifa ia similar
Md at rrsRont tLane ire eight weuisjhsrejq

West of Pueblo at Florence and cOon City
along the drainage basin ol lbs Upper Arlian-
a5 > several heavy flows of water have hem a

struck In busIng for ollwella The supply Is
used ion Irrlcatlna purposes the now of which
It IIs estimated will tome tuft sets The most
remarkable basin found IIn Colorado Is situated
lust outslifr and wat of the line if this lure
Iratol within three years and largely Our ¬

PMt year over 2000 flowlna wells have
bran sunk IIn he Ban Luis valley or basin
wclifi contains lli000 sausrejulle and ht an-
avorpc nltltud of abut 70 feet Sur-
rounded

¬
by ranuei of mnuntalns

on thcontinent whose Rides Inward to the
ore extiemelr precipItous ft vat qrain

AKA pours rlown Into the cnarse andsail found juet beneath the allu lum roll
Flowing water U struck at from depths ol TO Ii
ISO fee and a small numberol wlls hare been
bur d to a greater depth The cost is from 93
to 0 per well aadtheflowserefrom25to

flIL2
ttJto

EfJ-

ttJ E °
c

ii >

WrxJkwc5 5NJ5J-s 0-

r
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100 gallons pr minute The deepent wl In
the centre of the basin toward the has
gone down nearly 1000 let

vail OF UNDEBOBOUND SUlPMBff IN TEXAS

The report mode by Field Agent F E Itoea
ler in relation to the artesian waters used other
subterranean supplies of Texas west of the
plnetypevonth meridian I the most minute o-

ff
that hat been presented Nearly 700 flow

wells aro upon These wells flow
1 to 1000 gallons per minute and vary inf from 16 to 1852 feet and IIcoat froDto 7iOO The average flow

per minute Tho five wells at Waco
jointly the enormous volume of SoOOOOO101 reraay A notable feature of ttese

Waco Is that the waterbearing fitratuinWJIIs H depth of at let iaoo teet below
the level of 11th hull of Mexico The greater
number of the wills reported is found between
time hills and lOOth degrees of west longitude
From the lOOtb to the bid degree there aie
but few such wells West of the 103d meridian
the supply of water horn tills source fa
larger A remarkable feature of the otlolof Teias Investlcatcd Is the uppl
subterranean waters from springs monathem being some of the largest known
world AfLampaxas In the central Portion of
the Btate from one spring 1 flow ot UOoobtained everyI10n8IBof the subterranean water moves
westward from Latppssas IIIJbtro the north
bending at Ibl tOJd and directly
north by entoningtbroughljue Ianhandle
and joining the portion of NOW MexicO wblen
shows a remarkable outturet of springe To
the ostward anti northward of this line that
portion of Texas risea abruptly for don or BOO

feet and Iowa north like a qea forming what
la called the stated ilulnaI-

NTSBE3TIHU MORMoN IBUIOiTlOH LAW

In Utah about 2000 bored well have been
sunk Into thahlgherwaterbearlogstratum of
the belt and Utah lakes rRlon These well
rise through from IX to 3
inches In diameter with allow of from 2 to 9

above the eating No records of any1011 been kept as to the sprrlce their
waters Jan Tna Mormon laws for the con-
servation

¬

and distribution of water reaouroes-
aie comiTenenstve ann 10IerBIDaThey pro-
vide

¬

among other
The treatment of natural water supplies

under leulHlatlon as publln property to lie
used for the common benefit The construe

of distributive agencies artlitton at thuloot ne es8arily ot those to be
benefited The ineorporatlun of the expected
bopefluiurie by neighborhood companies
under general Inw tail the assessing of costs
co perutlvelr by means of share purchasing
and holding according to the nunrtwror acres
to is served by the water 10 utilised Tho ¬

of water under stated regulations
which have the effect ot law under tbo super-
vision

¬

of an olller specially chosen for the
purpose The najment fOrltbl8 authorized 18by means of stated rat upon the ¬

time of water used
gonerallr secure a water right

I IDlarfarJr other who
40 only 11fWllfl11gic
snfflelenuor halt their area
as a tillage farm and the other a
block alternately A with right IrltnJ111privilege or taking as water land
requIres during the Irrigating season antI the
maintenance tax varies from lo cot to 10
cents pr sore per AnlUr aaionlpg to easi-
ness

¬

or channels Mulish
sri ditches rolled laterals sje made by the

farmers at tlielr ow cost from Mae read
fitted with sluice which the water
mator lets out as much water mny be re-
quired

¬Iduring any Iarllulada thus there
he ten certain lailafrom 6 to 40 acre of landgar they may have water lights IB

tbe whol or any part of their
holdings Tha war mister knows how
many water right are along each lateral
and every he looks at his coupe
boxe are attached to tbe alulcbdllclwhere me 1lateral leave the main
channel Thefarmergenerally arrange to
Irrigate day shout each at the proper time
reeling m the notice I Intend to Irrigate to-

day and as the water master knows lioN
many acre are poueaed by the person Mim-
ing

¬

and how stacY water rights lie ly able tn
make his arrangements eordingly ills
water aug faith in simply a wooden slat In
the ltoralllulo bead graduated so ad to let a

of ooblo feet run through In a
gIves numbr then mUted to the uewasary
mark end tie water laid on until the irriga-
tion

¬

Iis completed The gauge IIs arranged so
a5 to lit a outdo foot per rcond Stow through
for each hundred mores of IDd

XBVADAB YAwn FLAIX
Ill Nevada with lu average altitude of U00

feel mountain rmvp rising Iror eoocu
to iadtf et cloy liii ijvelof the Sen hip 55

large spring many ol tbeJflglym-
inerthred U everywhere pa M-

o
tentlpn ot raaob iojuia Juj4f1sjah

or
bubetrned to Iu possibility of obtaining
atfeaian wet r by wMlpprlBft Ther arjiosome tlxtrseven wells In Nevada now
Ing from COW t LpOOJKX callonsfvcry
twentyjour bnuro The DoaKi of nelr-
oatlom

I
commIssioners In that State ste

tier tbS pouihllltr uf reclaiming by means
nf Mwh ubtrian water U WII11tbr flwiiisorcasJuesuiIilrsdJroin

I notiojoou t Pooj ijiacr-
of

I

lrtrIIDIln Nre courtly whoa el-
Uodlt ro Jft la that< wuter willI be ra lly aaete ami-

ixtremstypo valni llfor riliinntliin pin
11155 If so sugar ootton iud OUlt Nm-
lrolll1 abuudoiic

produot an liulls 1 rad
VHttlBD DKPOStTS UMPBB ABIZOXA ASP XBW

MEXICO

Over A considerable portion of Arlzflna-
thoueh no artesJssnwsierhaye yet been struck
by the wells bored there are reasonable
ground for balleviug that welts may be found
and that such supplies can hi tbtiqned
after examination by eomitttentgsologttsand

4

V

C

r4j

I

BTTBOT or PX DIMBT LtD I
ngincers More thin OM lot or lunkra river
flic the Bant Cilia In southern Aruon I

Da
is

to ax it Thor are large strethc D-

rlollDtr lo which Has so near to the ear¬
onset what the Sl Jicn prnple cull

I t In IbolRIUltnon vnllny fur xamell broad tableland itretcnlag for
miles between two gi eat renuet waier Ilarge
ouantltlert lie found almost apywbjre from
sight thirty ft1 blow thc surface CrMslpg
into auutbwustsrn New uxlep end over itshigh bench land or mesa at P nng where
two great continental rallrow nt or

a
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which a few years ago a raUaWiIr dtar4during land suit that r IIn ¬

habitant were horned toad sod scorpions
therr Iis now to b Men a large emuny-wlb a prosperous town In Its Ontrerounded with gardens and 114s tl 111a aD
of which Iis supplied fror WdllIJ ledepth of from 4o to water being
raised pad distributed tthe surface by means
ot windmill pumps

In eastern New Mexico there Is an extensive
region of large spring showing top oxUtenoe
of water under ground that combs artesianforce or otherwise to the surface-

In southern Arizona there are areas of un-
derground

¬

supply that can be derelop The
Santa Cruz lllvur for example flows under-
ground to Morlcopa In tho Olla valley Iruns Into the Cilia River near that point
Santa Cruz lImit rises A few tulle below the
0Dlhel line or tIme United Mate In MeJGrllA inmost treoly north v

es bryond Tuo on It I lost under-
ground and then for some eightyseven miles

I

U flows undo grouud until Jt enter the Oils
and helps to sell hat rlvor-

woxpxuruL WEbb SYStEMCALIORNI0
Celifo tile shows poruaps the most

development ofI the nrtvslan BUI ply ass tho
ilues tIle most oxifnslie canal and reservoir
nytttm uf Irrl nton lher are muni tlian

IV flrtosimi woilft In tiu btiu irrljitlnu
oncnuartrr acre to 1iuti jares each

About 011 nones lu all are urvid isv them in
the upper putt Kern covifhy just south r-

Tulare Lake thereI are about Irrty great wells
within ritditiK ton ml < uona of which
yields pss 1111111011 giilionii per day The
twelve IMngrs Prow 1UO
OOOtofriiUUiMJKivlnnx give a ital row each
twentyfour hours 23Gt5ti0 whcii
will sept at Ilk Tho tempera
tune uf 11 water 1 uniform belljabout liotu winter mid nimmer
avtrngedipthof the sillier or northern wellI
L bout BW feot rnnelnl trol 25M to 4WI I feat
Elsewhere the range from H2 tu
100 fret In di pth the cist IlolnsrHt to f1r0anil I

cacti The lr1t of tbse vellit was brreil loiit
twelve years lace Tli lruo lirNltueq Inrvelv-
cnntinej to itie iuitlvniiiI Itin I fa A dottier
oattlu fed Jinn are proliaMir In the same
r xonM i r bore wills the waler of
wbtub arlveJimrastrututii putr the eurfQdoes not rise thereto but Is Ilifted
mechanical means ierhaptiho uioiti mark
able well from the stundpolnt of economicalis
one In the neighborhoodof Deland Hi the
eastern part of the foofillls regions ol
county It has for several years aWed sttadl-
lytoihenmount of UiflOnlX aa per day
ft Icede an Ir of many miles 1Iljnirtlis nndof <conllllerLrdepth aq wIdth-

welts
Ja 11
have bela known Al-rOJJl itr ilt W

rT

flow egeinI alter a wI uePsOB ft bM tOt
happened In the southern portion t tj4l-
tbe

I

deepan will now 11
00UDUUOft claimed th it AJtiii ThtM

county will ach lnl ot50 er udthoroughly end hal I-

rlatl aferthlldand eulLIte of a t
gross
the

Men
1no U 1l11 1 WtE-fet

Wtare periodical as to flow being largtranei Umore power when the mountain snuwe annit Itlnx than at any other tfe
Fruit grower Cad wbatlulrnirllIn Mntktn

California unite In she testimony that anr Ir
rlrtnlonfaaibeea ton 501111 igiven supply of vmlerMirTee for a itgs V I

i arn the explanation tefn-WfttrUtimpplldtoridia teat wt d Issie
of it sink disc 1Db the dryartn or iHearrj
awaY iuteraily by aiciiYwborai whn
lowtr strntn-
allnfnlng

and to earns extent IMI
tbn sunder trrUI JV

seed tie amount oi ia IXM
ot lie actual n od of vigotatlon b-

paratlvely COI IOsmalL Donmuol

C-

I Cs
L a-

p

WATEB TVLAnB COUHTTVCAI

to

nysregirig

creased humidity of the soil may bAvon th
atmospheric humidity U Out yet

In some patti of Calltornla where the ar
titian supply was nt first uipod to be Inez-
haustlMe the multlnlriDVOf tho wells oon ren ¬

dered all ot them utth sytet4 ot
local laws governing and limiting the time
when the various wells might bdrawn upon
became necessary
TBE CONCLUKOXB OT TUB IBBIOATION BOBCA-

TSupervlInglloginepeNitllaton of the Irriga-
tion

¬

Bureau reiube toe idfiowlnil conclusionathe result of Investigations tons far made
the Qovernment-

II The exlntenee of a largo alan basin in
the Dakotas IIs In numberWII1of flowing leattre over an ares uf
about 12000 Dll21 The presence an abundant suprlyof
water In a loose sand stratum ot great tbfck
nets and fubjeoted to great nreesnre which 11
fully maintained after being pierced by nu-
merous

¬
v ells flowing their full capacity for

years
tam The probability of in extension of this

basin to westward or a conlderable distance
Item tbe Jump lunar valley dovlopmlntaand having similar eisa

t4 The piobable vxlstence of an alanbasinI In Tia nlmllar to that In tho
and ni unknown area buellying at a greater
depth from tbe hUriil1t oll The ulpteccountry

v r alan bullno-thorhave Imllar flows from which water Iis ob-
tained

¬

In sunToUnt qusntlties for domentla-
UM anti in bmeli>stAncior too tczlgatlQll-
of IImalareu f tWo blltIIn tba drIft whim fJowliia water
use end for IrrIgation U obtained at low poet

ITI The ltyollrrigatlontoprevenl ota4
lees of irons at times and lotheir till deriO-
iiro Dtii arlrvrryear

thI The exlateni oflarg anppllei ot subiftr-
yaueon waters underlying quite Qof>

Whole terrltcryMamlnd
of knowledge off the majorityW

tbIVI1llllk tee method nor uuTulnir tb-
artskian well and underground water tot u1r-
lgatloii

dill ThlurplB a olor and more xUad 4
i

peiloglo examination to dsslgns as near
M possIble whine it ii probable that water
mar or may not bobtained

11 Tb olvMifylngbrUrt eXB4t
mental work some of the eonclulon
geologIsts oUtat Thi neceisltyof th MO
ieetot ntlllzlng the ubtrrnean waters and
the extent ol rouutry whlan can be relaliB4
fay them and to report on methods lor bDiou
tarforS-

OMK

such waters t the surface and tb IsiupMpons rnwoAtioH tTAnsno
The latest Government rport prMt tby B tIme areaOOtoIBulmry ali under ultivatloa 0

toll In tl and emlrtd reirtoa
The IUu for IBBOi
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bow fal the Importance of irrigation to
0 Tat the world at large tnrtnUtoa-

In
CtiNPy SS5lihiluni 4rs4c1a
ili joSoiuono

Chine sczre4iiop
Jepee 55051150 lJInaottiM i
Afghanistan 40 TWJ000-

6luiun

hs 1015105555 11aArt4x 4 Uouociio-
HiOvCnl-

ndptua
Ash tOt

ut ruroumaiila-
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m AlaI 17OllVs 55i5-
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Imi1vvvvvvvv 54t00 IfIlluU 100 IO
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510
MUll America xfoyin 10ran SIsIS 1llfl 11Tout w w 1110In Europe Irrigation Iin practiced

Prance Himlu Kngland Turkey PortuaalanJ
Imite Attu ether some UotHoooaere ar-

undei irrigation In Mexico and Konth Amrie
jAtiutMJuncies are Irrigated and In AtntrsOla
300000 Outside ths Unltd lifatos therefore
there urn UXjMOuO acre vuttltated Irrl
nation nd Ithere IIt Hiionalatinn of between
700iXNJOUl and HOO000000 resident lu Irri-

An
galing countrIes

I lii umnmng It hitup It maybe awedt
Whir oon there be lound amor trlkfnM
demlDlr lon of the fact that this old world ol-

nurxlI xtlll young thiatlts renounces pave not
begun to be tested and that the few nUlei millions upon Its surface are but a free

lion of the population which pilOt 1llvoln corn
fott upon the fruits ofitssoU

Ilonlly is HIKMI-
rm1 lltnxfi issuer

C Wu yesr elopimcnt S tuKMl I
I trI

r
111 1

fI-w Li u 1


